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Abstract 

The zoea and megalopa larvae of Petrocheles spinosus Miers, 1876, from New 
Zealand, are described, and a key to the zoea larval stages is given. Larval char¬ 
acters suggest that Petrocheles spinosus is close to the Galatheidae and that Petro - 
cheles warrants generic rather than sub-generic status. 

Keys for the separation of the zoea and megalopa larvae of the known New 
Zealand Porcellanidae are given. 

LIST OF ABBREVIATIONS 

Abd., Abdomen; Abd. Seg. 6, Abdominal Segment 6; Arth. br., Arthrobranch; Basip., 
Basipodite; Carp., Carpopodite; Cox., Coxopodite; Cpce., Carapace; Dact., Dactylopodite; 
Dist. End., Distal Endite; End. 1-4, Endites 1 to 4; Endop., Endopodite; Ex., Exite; Eye St., 
Eye Stalk; Gill B., Gill Buds; Inc. Pr., Incisor Process; I.R., Inner Ramus; Isch., Ischio- 
podite; Mer., Meropodite; Mol. S., Molar Surface; Mxpd. 3, Maxilliped 3; O.R., Outer 
Ramus; Ped., Peduncle; Per. 1—5, Pereiopods 1 to 5; Pleur. br., Pleurobranch; Pip., Palp; 
Post. Sp., Posterior Spine; Pr. End., Proximal Endite; Prop., Propodite; Prot., Protopodite; 
Rost., Rostrum; Scaph., Scaphognathite; Seg. 1-6, Abdominal Segments 1 to 6; Sp., Spine; 

Tel., Telson. 

Introduction 

Petrocheles was founded by Miers as a sub-genus of the genus Petrolisthes, and 
this status was retained by Ortmann (1898) and Stimpson (1907). Although 
adult characters distinguishing Petrocheles from Petrolisthes are by no means clear 
in the present classification (Thomson, 1898; Bennett, 1932), larval evidence sug¬ 
gests that Petrocheles could be given full generic status. In this paper Petrolisthes 
( Petrocheles) spinosus Miers, is treated as the full genus Petrocheles spinosus. 

The adult crab has been reported rarely, but Bennett (1932) has shown the 
species to be comparatively common in the southern half of the South Island, 
especially around the Otago Peninsula. Several specimens were taken from the 
Bay of Plenty and the Hauraki Gulf by s.s. “ Doto ” in 1900, and three were found 
in Lessonia holdfasts on Lyall Bay by Dr R. K. Dell in 1947, but there are no 
further records from the North Island. Most records are sub-littoral from mud, 
shingle or rock substrate, though several adults have been taken from low water 
in Otago Harbour (Bennett, 1932). Nearly all larvae found in the Wellington 
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Harbour plankton were usually taken during flood tide. This suggests that adults 
may occur around the harbour entrance and in Cook Strait. The southern dis¬ 
tribution of the species and the absence of littoral records in the North Island sug¬ 
gests that P. spinosus is a cold-temperate form restricted to deeper water in the 
North Island. 

Five well-defined zoeal stages were recognised in the planktonic life history, 
and no intermediate stages were found. These have been termed zoeal stages one, 
two, three, four and five respectively, with all stages being essential in the life 
history. Early stage larvae appear in the Wellington plankton in late July, and 
by September all five stages are present. The larvae persist in the plankton until 
late summer (January) but are rare at all times. There is a single megalopa 
larva which was not found in the plankton. This was once reared from a stage 
five zoea in the laboratory. The reared megalopa possessed all essential adult 
characters, and comparison of it with the first juvenile stage described by Bennett 
(1932) established the identity of the larvae beyond reasonable doubt. 

Notes on determination of larval stages, nomenclature, measurements, and 
diagrammatic representation of coloured chromatophores are given by Wear 
(1964a). 


THE ZOEA LARVAE 

A Key to the Zoea Larvae of Petrocheles spinosus 

1 (4) Total carapace length between 7.0mm and 9.5mm; posterior 

carapace spines with a dorsal row of small setae; 1st antennae 
uniramous; exopodites of 1st and 2nd maxillipeds with 7 or 
fewer natatory setae; 3rd maxillipeds without endopodite; 
pereiopod buds and gill buds absent; abdomen of 5 segments 
and a telson which is broadly cleft in posterior midline; telson 
with 7 pairs of posterior setae, 3rd and 4th pairs plumose for 
entire length; short curved hooklets on inner distal margins 
of 4th and 5th pairs of telson setae; uropods absent. 

2 (3) Total carapace length no greater than 8.0mm; eyes sessile; 

2nd antennae without endopodite; 1st and 2nd maxillipeds 
with 4 natatory setae; 3rd maxillipeds slender, without terminal 
setae; 2nd, 3rd, 4th and 5th abdominal segments with a pair 
of lateral spines .. . . . . Stage 1 (Fig. 1) 

3 (2) Total carapace length 9.2mm to 9.5mm; eyes stalked; 2nd 

antennae with bud-like endopodite; 1st and 2nd maxillipeds 
with 7 natatory setae; 3rd maxillipeds strongly developed, with 
5 terminal setae; 5th abdominal segment only with a pair of 
lateral spines _ _ — — — — _ — Stage 2 (Fig. 2) 

4 (1) Total carapace length 11.8mm to 19.0mm; posterior carapace 

spines without dorsal setae; 1st antennae biramous; exopodites 
of 1st and 2nd maxillipeds with 12 to 24 natatory setae; 3rd 
maxillipeds with endopodite; pereiopod buds and gill buds 
present; abdomen of 6 segments and a telson which is rect¬ 
angular to sub-rectangular, with a shallow cleft in posterior 
midline; telson with 9 or 11 pairs of posterior setae, 3rd and 
4th pairs plumose at tips only; no curved hooklets on inner 
distal margins of 4th and 5th pairs of telson setae; uropods 
present. 
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Fio. 1.—Stage 1 Zoea Larva. A—Stage 1 zoea laiva: lateral view. B—Abdomen and 

telson: dorsal view. G—First antenna of left hand side: dorsal view. D—Second antenna 
of left hand side: ventral view. E—First maxilliped of left hand side: posterior view. F— 
Second and third maxillipeds of left hand side, posterior view, third maxilliped displaced. 
G—Mandible of left hand side. H—First maxilla of left hand side: ventral view. I—Second 
maxilla of left hand side: ventral view. 
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5 (8) Total carapace length 11.8mm to 14.8mm; outer ramus of 1st 

antennae with less than 20 aesthaetes; 2nd antennae with un¬ 
segmented endopodite less than twice the length of exopodite; 
exopodite of 1st and 2nd maxillipeds with 12 to 16 natatory 
setae; endopodite of 3rd maxillipeds and pereiopods unseg¬ 
mented; telson length no greater than twice width, and with 
9 pairs of posterior setae; uropods with endopodite much 
shorter than exopodite. 

6 (7) Total carapace length 11.8mm to 12.8mm; outer ramus of 1st 

antennae with 6 aesthaetes; 2nd antennae with endopodite 
half the length of exopodite; mandibles without palp; exopo¬ 
dite of 1st and 2nd maxillipeds with 12 setae; exopodite of 3rd 
maxillipeds with 7 natatory setae, endopodite bud-like; pereio¬ 
pods as short buds; telson sub-rectangular and only slightly 
longer than broad; uropods with endopodite and exopodite not 
separate from protopodite _ — — — — — Stage 3 (Fig. 3) 

7 (6) Total carapace length 14.0mm to 14.8mm; outer ramus of 1st 

antennae with about 16 aesthaetes; 2nd antennae with endo¬ 
podite and exopodite equal in length; mandibles with a bud¬ 
like palp; exopodite of 1st and 2nd maxillipeds with 16 setae; 
exopodite of 3rd maxillipeds with 12 natatory setae, endopodite 
long and slender; pereiopods rod-like; telson rectangular and 
twice as long as broad; uropods with endopodite and exo¬ 
podite separated from protopodite _ _ _ _ _ Stage 4 (Fig. 4) 

8 (5) Total carapace length 17.0mm to 19.0mm; outer ramus of 1st 

antennae with 30 or more aesthaetes; 2nd antennae with endo¬ 
podite segmented beneath cuticle and twice the length of 
exopodite; exopodite of 1st and 2nd maxillipeds with 22 or 24 
natatory setae; endopodite of 3rd maxillipeds and pereiopods 
massive and segmented; telson three times longer than broad 
with 11 pairs of posterior setae; uropods with endopodite and 
exopodite of about equal length _ _ _ — — Stage 5 (Fig. 5) 


Stage 1 Zoea 

Stage 1 larvae (Fig. 1, A) were obtained only from the plankton. These 
possessed all characters of stage one anomuran zoeae described by others workers. 
It is unlikely that a younger zoea exists in the life history. 


Description 

Cephalothorax. Total carapace length 7.2mm to 8.0mm Rostrum 4.0mm to 4.2mm 
in length, roughly hexagonal in cross-section, with an irregular row of small setae along each 
of the six angles. Setae smaller towards tip of rostrum. Ventral row more strongly developed 
than remainder. Carapace 0.8mm to 1.0mm in length, heart-shaped, with a single pair of 
post-orbital spines and a pair of very long posterior spines. Posterior spines 2.4mm to 2.8mm 
in length, with 20 to 24 curved ventral setae, and smaller dorsal setae on distal half of 
each spine (Fig. 1, A). Eyes large and without stalks. 

Cephalic Appendages. First antenna (Fig. 1, C) unjointed, with three long aesthaetes 
and one shorter aesthaete distally. 

Second antenna (Fig. 1, D) consists of a short, unjointed protopodite bearing a short 
spine and slender exopodite. Exopodite with five long plumose setae on inner margin and 
tip produced into a long spine. 

Mandible (Fig. 1, G) functional, but without a palp. Molar surface ridged. 

First maxilla (Fig. 1, H) with proximal and distal endites each having an inner row 
and an outer row of three short plumose setae. Palp unjoin ted with three short plumose 
setae on inner margin and two finer plumose setae at tip. 
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Second maxilla (Fig. 1, I) with proximal and distal endites larger than inner pair. Four 
endites each with four, short, coarsely plumose marginal setae. Palp with two hair-like 
plumose setae at tip and four shorter plumose setae on inner margin. Scaphognathite with 
a long, densely plumose seta at proximal tip and five similar setae spaced along inner and 
outer distal margin. 

Thoracic Appendages. First maxilliped (Fig. 1, E) with short coxopodite having one 
long, densely plumose seta and a shorter seta on inner distal margin. Basipodite . with 12 
plumose setae arranged in four groups of three along inner margin. Endopodite four- 
segmented. Ischiopodite with three long sparsely plumose setae on inner distal margin. 
Meropodite and third-segment (probably carpopodite + propodite) each with two sparsely 
plumose setae on inner distal margins and a long densely plumose seta on outer distal margin. 
A further long plumose seta is found mid-way along inner margin of third segment. Dacty- 
lopodite with three long, sparsely plumose setae at tip. Exopodite incompletely divided into 
two segments of unequal length, and with four long, jointed natatory setae at tip. 

Second maxilliped (Fig. 1, F) similar to the first, but differs in having an unsegmented 
endopodite and fewer setae. Basipodite with a sparsely plumose seta mid-way along inner 
margin and two similar setae on inner distal margin. Endopodite with five sparsely plumose 
setae along inner margin, three similar setae at tip, and one subterminal densely plumose seta 
on outer margin. Exopodite as in the first maxilliped. 

Third maxilliped (Fig. 1, F) uniramous, consisting of coxopodite, basipodite, and 
slender unjointed exopodite without setae. 

Pereiopod buds and gill buds absent. 

Abdomen. Abdomen (Fig. 1, B) is of five segments and a telson. Sixth segment and 
telson not separate. Second, third, fourth and fifth segments each with four small spines 
and a number of smaller serrations along posterior dorsal margins and a pair of stout lateral 
spines. 

Telson (Fig. 1, B) sub-spatuliform with a broad crescent-shaped cleft in posterior mid¬ 
line. Telson is without the posterior central prominence found in previously described por- 
cellanid larvae. Seven posterior telson setae each side of central cleft. First (outer) setae 
short and smooth. Second setae plumose, short, but not hair-like or as small as is usual 
among Anomura and Thalassinidea. Third, fourth, fifth, sixth and seventh setae long and 
plumose. Fourth setae longer and stouter than remainder. Fourth and fifth setae each with 
from six to eight strong serrations along inner distal margins. 

Chromatophore Pattern. The chromatophore pattern characterismg zoea larvae of 
P. spinosus can be seen in a stage one zoea (Fig. 1, A). Rostrum and posterior carapace 
spines with a white chromatophore at tip, and a large subterminal orange chromatophore 
which may expand over distal half. An orange chromatophore is found at base of each 
mandible and above third maxillipeds and pereiopods. Mid-gut green. Telson with a central 
pair of intense red chromatophores which may expand over its entire area. All larval stages 
of this species are readily identified by this intense red telson colouration which stands out 
clearly in a jar of living plankton. 


Stage 2 Zoea 

Stage 2 zoea larvae (Fig. 2, F) were obtained from the plankton, and by moult 
from stage 1 zoea larvae in the laboratory. Second stage larvae differ from the 
first in the characters below. 


Description 

Cephalothorax. Total carapace length 9.2mm to 9.5mm, rostrum length 4.8mm to 4.9mm 
and carapace length 1.1mm to 1.3mm. 

Posterior carapace spines each 3.2mm to 3.5mm in length, with only three or four 
dorsal setae at tips. Ventral setae as in Stage 1. Eyes now on short stalks. 

Cephalic Appendages. First antenna (Fig. 2, G) with a small subterminal spine on 
inner margin. 
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Fio. 2.—Stage 2 Zoea Larva. A—Second antenna of left hand side: ventral view. B—First 
maxilla of left hand side: ventral view. C—First maxilliped of left hand side: posterior 
view. D—Second maxilla of left hand side: ventral view. E—Inner endites of second 
maxilla: ventral view showing arrangement of setae. F—Stage 2 zoea larva: lateral view. 
G—First antenna of left hand side: dorsal view. H—Second maxilliped of left hand side: 
posterior view. I—Third maxilliped of left hand side: lateral view. J—Telson: dorsal 

view. 















Fig. 3.—Stage 3 Zoea Larva. A—First antenna of right hand side: dorsal view. B— 

Second antenna of left hand side: ventral view. G—First maxilla of left hand side: ventral 
view. D—Second maxilla of left hand side: ventral view. E—First maxilliped of left 
hand side: posterior view. F—Second and third maxillipeds and pereiopods of left hand 
side: lateral view. G—Sixth abdominal segment, uropods and telson: ventral view. 
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Protopodite of second antenna (Fig. 2, A. Prot.) now with a small bud-like endopodite 
having a short spine at its base. 

First maxilla (Fig. 2, B) with endites each having an inner row and an outer row of 
four setae. 

Second maxilla (Fig. 2, D) with first (proximal) endite and fourth (distal) endite 
each with six setae, and inner endites each with four marginal setae as in stage 1. Arrange¬ 
ment of these setae is shown in Fig. 2, E. Scaphognathite with nine plumose setae along 
outer distal margin. 

Thoracic Appendages. First maxilliped (Fig. 2, G) with exopodite completely divided 
into two segments of unequal length, with distal segment having seven natatory setae. 

Second maxilliped (Fig. 2, H) with endopodite now four-segmented, with setation 
of both endopodite and exopodite as in the first maxilliped of stage 2. 

Third maxilliped (Fig. 2, I) consists of coxopodite, basipodite, and two-segmented 
exopodite. Smaller distal segment of exopodite with five long natatory setae. 

Abdomen. Telson (Fig. 2, J) narrower and more elongate than in stage 1, especially 
at proximal end with the pending separation of the sixth abdominal segment in stage 3. 


Stage 3 Zoea 

Stage 3 zoea larvae (Fig. 3) were obtained from the plankton, and by moult 
from stage 2 zoeae in the laboratory. Stage 3 differs from stage 2 in the characters 
below. 


Description 

Cephalothorax. Total carapace length 11.8mm to 12.8mm, rostrum length 6.0mm to 
7.0mm and carapace length 1.7mm to 1.8mm. Posterior carapace spines 4.0mm to 4.2mm 
in length and without dorsal setae. 

.Cephalic Appendages. First antenna (Fig. 3, A) now biramous. Inner ramus bud-like. 
Outer ramus not separate from peduncle and with four terminal aesthaetes and two sub¬ 
terminal aesthaetes on inner margin. 

Second antenna (Fig. 3, B) with protopodite incompletely divided into two segments. 
Endopodite half the length of exopodite. 

First maxilla (Fig. 3, C) with proximal and distal endites each with an inner row and 
an outer row of five setae. Maxilla with two short, plumose setae on inner margin. 

Second maxilla (Fig. 3, D) with proximal and distal endites each with an inner row 
and an outer row of five setae. Inner endites each with an inner row and an outer row 
of three setae. Palp now with three hair-like setae. Scaphognathite with 11 or 12 marginal 
plumose setae and four plumose setae at proximal tip. 

Thoracic Appendages. Exopodite of first maxilliped (Fig. 3, E. Exop.) now with 12 
natatory setae at tip. 

Second maxilliped (Fig. 3, F) more setose than in stage 2. Basipodite with three setae 
on inner distal margin. First, second, and third segments of endopod with five, four and two 
setae respectively on inner distal margins. Two setae arise mid-way along inner margin of 
third segment. One long densely plumose seta arises from outer distal margin of each of 
first, second and third segments, and from mid-way along the outer margin of third segment. 
Fourth segment with three setae as in stage 2. Exopodite with 12 natatory setae as in 
first maxilliped. 

Third maxilliped (Fig. 3, F) with seven natatory setae at tip. A small bud-like endo¬ 
podite arises from base of basipodite. 

Five pairs of pereiopods (Fig. 3, F. Per.) present as small buds posterior to third maxilli- 
peds. Rudiments of fifth pereiopods lie median to and are hidden by third and fourth pairs. 
Each of first four pairs with one or two small forwardly turned papillae at base, representing 
rudimentary gills, but gill formula not usually clear in stage 3 larvae. 
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F IO , 4.—Stage 4 Zoea Larva. A—Stage 4 zoea larva: lateral view. B—First antenna of 
right hand side: dorsal view. G—Second antenna of left hand side: ventral view. D— 
Mandible of right hand side: dorsal view. E—Second maxilla of left hand side: ventral 
view. F—Uropods and telson: ventral view. G—Endopodite and exopodite of first maxilli- 
ped of left hand side: Posterior view. H—Distal segment of exopodite of first 
maxilliped showing arrangement of natatory setae. I—Endopodite and exopodite of second 
maxilliped of left hand side: posterior view. J—Pereiopods and gill buds of left hand side: 
lateral view with fifth pereiopods displaced. K—Third maxilliped of left hand side: lateral 
view. L—Distal segment of exopodite of third maxilliped showing arrangement of natatory 

setae. 
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Abdomen. Sixth abdominal segment (Fig. 3, G) now separate from telson. Sixth seg¬ 
ment with a pair of stout posterolateral spines and a pair of uropods arising from posterior 
ventral margin. Uropods consist of a short protopodite bearing a bud-like endopodite and 
a setose exopodite (Fig. 3, G). Endopodite and exopodite incompletely separate from 
protopodite and from each other. Endopodite without setae. Exopodite with 12 or 13 
plumose setae along inner and distal margins, and three short curved spines on outer distal 
margin. 

Telson sub-rectangular with posterior central cleft very shallow. Nine pairs of posterior 
setae with third and fourth pairs plumose at tips only, with the greater part of their length 
smooth. 

Stage 4 Zoea 

Stage 4 zoea larvae (Fig. 4, A) were obtained from the plankton and by moult 
from stage 3 zoeae in the laboratory. The fourth stage is distinguished from the 
third stage by the characters below. 

Description 

Cephalothorax. Total carapace length 14.0mm to 14.8mm, rostrum length 7.4mm to 
7.7mm, carapace length 2.1mm to 2.2mm and posterior carapace spine length 4.5mm to 
4.9mm. 

Cephalic Appendages. First antenna (Fig. 4, B) with outer ramus having about 16 
aesthaetes arranged in four groups along inner margin. 

Second antenna (Fig. 4, G) with endopodite and exopodite of equal length. 

Mandible (Fig. 4, D) with a small, bud-like palp. 

First maxilla unchanged from that of stage 3. 

Second maxilla (Fig. 4, E) with proximal and distal endites each with 12 setae, and 
inner pair each with eight setae. Scaphognathite with about 18 plumose marginal setae and 
six plumose setae at proximal tip. 

Thoracic Appendages. First maxilliped (Fig. 4, G) with basipodite having five setae 
spaced around inner distal margin. Endopodite now with four, five and three setae on 
inner distal margins of first, second and third segments respectively. Fourth segment with 
four plumose setae at tip. Exopodite with 16 natatory setae. Arrangement of these setae 
is shown in Fig. 4, H. 

Endopodite of second maxilliped (Fig. 4, I. Endop.) with six setae on inner distal 
margins of first, second and third segments. Three setae midway along inner margin of 
third segment. Endopodite and exopodite otherwise the same as first maxilliped. 

Third maxilliped (Fig. 4, K) with a long rod-like endopodite with a long spine at 
its tip. Exopodite with 12 natatory setae. Arrangement of these setae is shown in Fig. 4, L. 

Pereiopods (Fig. 4, J) rod-like, unjointed, and without setae. First pereiopods with a 
rudimentary chela at tip. 

Gill buds now well defined with both arthrobranchs and pleurobranchs visible. The 
gill formula is tabulated hereunder. 

3rd maxilliped per. 1 2 3 4 5 

Arthrobranchs 2 2 2 2 2 — 

Pleurobranchs — — 1111 

Abdomen. Abdomen without pleopod buds. 

Endopodite and exopodite of uropods (Fig. 4, F) separate from protopodite, Endo¬ 
podite half the length of exopodite and with nine or ten plumose marginal setae. Exopodite 
with between 18 and 20 plumose setae along inner and distal margins, and five short, curved 
spines on outer distal margin. 

Telson (Fig. 4, F) rectangular and twice as long as broad. 


No. 12 


Wear —Larvae of Petrocheles spinosus Miers 


157 



Fra. 5.—Stage 5 Zoea Larva. A—First antenna of right hand side: dorsal view. B— 

Second antenna of left hand side: ventral view. C—Scaphognathite of second maxilla: 
ventral view. D—Mandible of right hand side: dorsal view. E—Third maxilliped of left 

hand side: lateral view. F—Distal segment of exopodite of third maxilliped: ventral view 
showing arrangement of natatory setae. G—Distal segment of exopodite of first maxilliped: 
ventral view showing arrangement of natatory setae. H—Stage 5 zoea larva: lateral view. 

I—Uropods and telson: ventral view. J—Pereiopods and Gill Buds of left hand side: 

lateral view with fifth pereiopod displaced. 
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Stage 5 Zoea 

Fifth stage zoea larvae (Fig. 5, H) were obtained from the plankton, and by 
moult from fourth stage zoea larvae in the laboratory. Stage 5 differs from stage 4 
in the characters below. 


Description 

Cephalothorax. Total carapace length 17.0mm to 19.0mm, rostrum length 9.0mm to 
10.5mm, carapace length 2.8mm to 3.0mm and posterior carapace spine length 5.0mm to 
5.5mm. 

Cephalic Appendages. Peduncle of first antenna (Fig. 5, A. Ped.) with a large dorsal 
protuberance proximally. Protuberance with a small spine at tip. Outer margin of peduncle 
with two small setae. Outer ramus now separate from the peduncle, and with 30 or more 
aesthaetes in six groups along inner margin. 

Second antenna (Fig. 5, B) with protopodite now divided into two segments. Endo- 
podite (flagellum) twice the length of exopodite, with segments visible beneath cuticle. 

Mandibular palp (Fig. 5, D. Pip.) rod-like, but unjointed. 

Scaphognathite of second maxilla (Fig. 5, G) with setae along its entire margin, eight 
at proximal end and 24 spaced along outer and distal margins. 

Thoracic Appendages. Exopodite of both first and second maxillipeds with 22 or 24 
natatory setae. Arrangement of these setae is shown in Fig. 5, G. 

Third maxilliped (Fig. 5, E) strongly developed, with endopodite five-segmented and 
bent forwards beneath, thorax. Exopodite with 16 natatory setae arranged as illustrated in 
Fig. 5, F. 

Pereiopods (Fig. 5, J) very large, visibly jointed, and bent forwards beneath thorax. 
First pereiopods massive and chelate. Slender unjointed fifth pereiopods with an incom¬ 
pletely formed chela at tip. No sign of epipodites. Gill buds well formed (Fig. 5, J). 

Abdomen. Abdomen (Fig. 5, H) long, slender, and still without ventral pleopod buds. 
Endopodite and exopodite of uropods approximately equal in length. Endopodite with from 
20 to 24 plumose setae along distal margins, and exopodite with from 22 to 26 setae along 
inner margin. Exopodite with ten short, curved spines on outer distal margin. 

Telson (Fig. 5, I) rectangular, three times longer than broad, and with eleven pairs 
of postwior setae. 


Variations in the Zoea Larvae 

Morphological variations appear to be slight in the zoeal stages of P. spinosus 
from the Wellington area. Variation in the length of rostrum, carapace, and 
posterior carapace spines of zoea larvae of each stage lie within the ranges given 
in the above descriptions. Irregularities were noted in some larvae which had an 
uneven number of posterior telson setae, or retarded or advanced development 
of the antennal endopodite, pereiopods, or uropods, but such larvae were rare. 

There is some variation between larvae occurring in the Wellington Harbour 
plankton and those caught in the region of the Otago Peninsula. Larvae from 
the Portobello (Dunedin) collection kindly lent to the author by Dr E. J. Batham, 
conformed to the same general pattern described for Wellington larvae, and were 
undoubtedly of the same species as these, but all five larval stages were larger 
and more “ heavily built ” than corresponding stages from the Wellington plank¬ 
ton. This suggests that adult females in colder Otago waters have larger eggs, 
and consequently larger larvae. 
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Fio. 6.—Megalopa Larva. A—Megalopa Larva: dorsal view. B—Eye and first antenna 

of left hand side: dorsal view. C—Basal segments of second antenna of left hand side: 

ventral view. D—Mandible of left hand side: dorsal view. E—First maxilla of left hand 
side: ventral view. F—Second maxilla of left hand side: ventral view. 
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The Megalopa Larva 

The megalopa larva (Fig. 6, A) was obtained by moult from a stage 5 zoea 
in the laboratory. No megalopa larvae were found in plankton samples. 

Description 

Cephalothorax. Carapace flat except marginally, 2.6mm in length and 2.3mm wide. 
Rostrum broader and longer than in porcellanid megalopa larvae hitherto described, and 
fringed by about 12 short sharp spines directed forwards and upwards. Orbital notch deep. 
Anterolateral corner of carapace with single stout post-orbital spine. Sides of carapace freely 
spinose. Spines directed forwards and upwards and fall into two groups. First group com¬ 
prises six spines, closely spaced, extending posteriorly from post-orbital spine to level of 
chelipeds. The second group comprises 10 or 11 spines, larger and more widely spaced, 
extending posteriorly from level of chelipeds to posterolateral margin of carapace. Posterior 
margin of carapace smooth. Dorsal surface hairy, but without spines. 

Eyes (Fig. 6, B) borne on short stalks with a long anterior distal spine. 

Cephalic Appendages. First antenna (Fig. 6, B) consists of a three-segmented ped¬ 
uncle bearing both an outer and inner ramus. Basal segment of peduncle swollen dorsally 
to enclose a statocyst. Swelling heavily chitinised and produced anteriorly into four large 
spines. Plumose setae concentrated around statocyst opening but otherwise scattered. Second 
segment without setae, and third with two or three setae distally. Inner ramus three-segmented, 
each segment with many long aesthaetes. Outer ramus of ten segments. Each of seven basal 
segments with a tuft of long aesthaetes on inner margin. Eighth and ninth segments with 
few setae, and terminal segment with four long plumose setae arising from tip. 

Second antenna (Fig. 6, C) with protopodite of two segments (basipodite and coxo- 
podite). Coxopodite short, partially concealed in the orbital cavity, and does not protrude 
beyond superior margin of carapace. According to Thomson (1898) this is the primary 
character separating adults of Petrocheles and Petrolisthes from those of Porcellana in which 
the basal joint of the antennal peduncle is much longer. Antennal endopodite (flagellum) 
(Fig. 6, A, C) long, slender, and consists of about 30 segments. Basal joint with a prominent 
spine on anterior (inner) margin, and succeeding segments each with four short setae dis¬ 
tally. Antennal exopodite (Fig. 6, C. Exop.) reduced to a small scale. 

Mandible (Fig. 6, D) strongly calcified, with rounded molar surface separated from 
toothed incisor process by a deep cleft. Palp of three segments, with short setae on both 
basal and terminal segments. 

Proximal endite of first maxilla (Fig. 6, E. Pr. End.) fringed with many short curved 
setae directed towards mouth. Distal endite fringed with similar setae which give way to 
fine plumose hairs on outer margin. Palp of two short segments, with terminal segment 
having several short setae at tip. Exite thin, flattened, and without setae. 

Second maxilla (Fig. 6, F) flattened and plate-like. Proximal endite fringed with 
many fine setae and two rows of fine hairs directed towards mouth. Second and third (inner) 
endites now much smaller than proximal and distal endites, and fringed with fine curved 
setae. Distal endite with many marginal setae. Palp unsegmented, and provided with 
plumose hairs and setae as in the zoea larvae. Scaphognathite fringed with 60 or more fine 
plumose setae. 

Thoracic Appendages. First maxilliped (Fig. 7, A) flattened, weakly chitinised, and 
similar in shape to the maxillae. Coxopodite and basipodite fringed with fine plumose setae. 
Endopodite not strongly developed, and without setae. Exopodite larger than endopodite 
and with seven or eight plumose setae distally. 

Second maxilliped (Fig. 7, B) not greatly flattened. Coxopodite and basipodite not 
easily separated. Endopodite five-segmented and curved inwards. Ischiopodite, meropodite 
and carpopodite with inner borders lined with plumose setae, and carpopodite and pro- 
podite with setae along distal margins. Dactylopodite with a terminal tuft of stout, plumose 
setae. Exopodite strongly developed, curved inwards, and consists of two segments. Large 
basal segment with plumose setae along inner and outer margins, and smaller distal seg¬ 
ment with six long plumose setae at tip. 
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Fig. 7.—Megalopa Larva. A—First maxilliped of left hand side: ventral view. B—Second 

maxilliped of left hand side: dorsal view. C—Third maxilliped of left hand side: ventral 
view. D—Third maxilliped of right hand side: dorsal view of basal segments. E—Sixth 
abdominal segment, uropods and telson: dorsal view. 



























162 


T ransactions — Zoology 


Vol. 5 


Third maxilliped (Fig. 7, C) with coxopodite and basipodite fringed with fine plumose 
setae. Endopodite large and laterally expanded. Ischiopodite with ventral surface laterally 
expanded into a broad plate fringed by fine plumose hairs. Inner margin of ischiopodite 
above plate finely serrated (Fig. 7, D). Ventral surface of meropodite similarly expanded, 
and plate produced medially into four large marginal spines and anteriorly (laterally) into 
a single distal spine. Inner margin above plate with ten pairs of long bipinnate setae. 
Carpopodite with ventral surface not greatly expanded. Carpopodite with three spines on 
outer margin, and with six pairs of long bipinnate setae along inner margin and shorter 
plumose setae distally. Propodite with about eight long bipinnate setae along inner border 
and a row of eight shorter setae above these. Dactylopodite with about 20 long, jointed, 
bipinnate marginal setae, and five or six shorter toothed setae arising from tip. Exopodite 
(Fig. 7, C. Exop.) three-segmented but much reduced. Large basal segment with eight 
marginal setae, and smaller distal segments without setae. 

First pereiopod (Fig. 6, A. Per. 1) longer and more slender than is usual among 
porcellanid megalopa larvae or adults. Left and right chelae of equal size. Coxopodite and 
basipodite short, setose, and concealed beneath carapace. Coxopodite without epipodite, 
but gills are well formed with lamellae visible. Ischiopodite short, with a single median 
distal spine. Upper surface of meropodite with four short distal spines, but otherwise 
setose. Carpopodite three times the length of meropodite, with nine small rounded pro¬ 
tuberances ventrally. Upper medial margin produced into four large spines and two smaller 
spines, with plumose setae arising from bases of spines. Upper surface of carpopodite with 
two rows of six sharp spines and many short setae. Lateral (posterior) border lined with 
simple setae, with a single spine distally. Ventral surface granular. Hand (propodite + 
dactylopodite) four times as long as broad and equal in length to the carapace. Fixed and 
movable fingers slender and subequal, with tips slightly hooked. Inner margin of palm 
(propodite) with a row of about seven small spines and fine plumose setae, and upper sur¬ 
face with two rows of nine small spines with a short seta arising from base of each of these 
spines. Propodite with outer margin freely spinose and fringed by many plumose setae. 
Movable finger (dactylopodite) with seven small spines along medial border and four small 
spines on upper surface. Ventral surface of hand granular. 

Second, third and fourth pereiopods similar to each other in size and in structure. 
The following description is based on the second pereiopod (Fig. 6, A. Per. 2). 

Second pereiopod (first walking leg) consists of seven segments. Basal segments with¬ 
out epipodite, but gills well formed, comprising two arthrobranchs and one pleurobranch 
with lamellae visible. Coxopodite, basipodite and proximal half of ischiopodite hidden 
beneath carapace from dorsal view. Ischiopodite with few setae and without spines. Mero¬ 
podite with a row of six spines dorsally, with a seta arising from the base of each spine. 
Upper surface of meropodite with scattered setae, and anterior margin with five or six 
long, plumose setae. Carpopodite one-third the length of meropodite and with three spines 
along anterior border. Upper surface setose. Propodite twice the length of carpopodite, 
setose, and with two small spines on inner margin. Ischiopodite, meropodite, carpopodite 
and propodite with ventral surface granular. EXactylopodite setose, with tip inwardly 
curved. 

Fifth pereiopod (Fig. 6, A) much reduced, closely folded against body, and not used 
in walking. Gills comprise one pleurobranch only, and there is no sign of an epipodite. 
Five segments of leg freely setose but without spines. There is an incompletely formed chela 
at its tip. 

Abdomen. Abdomen comprises six segments and a telson (Fig. 6, A). Abdominal seg¬ 
ments short, setose, laterally expanded and flattened. There is still no sign of pleopods. 

Uropods (Fig. 7, E) well formed, and similar to those of the fifth zoea. Protopodite 
with a plumose spine distally. Exopodite without curved spines, but entire margin fringed 
with plumose setae. 

Telson (Fig. 7, E) with a deep cleft in posterior midline but not divided into plates. 
Posterior margin with eleven plumose setae either side of central cleft. 

Chromatophore Pattern. No definite pattern of chromatophores could be distinguished. 
However, small red chromatophores are scattered over the carapace, pereiopods and abdomen. 
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Discussion 

Zoea larva of Petrocheles were first recorded from Melbourne Harbour, Aus¬ 
tralia, and from Spirits Bay, near North Cape, New Zealand, by Gurney (1924). 
Gurney was unable to place these larvae in a genus, but recognised them as most 
unusual porcellanid larvae. He was impressed by their close affinities with larvae 
of the Galatheidae. The stage 1 larva from Spirits Bay described by Gurney is 
almost certainly of P. spinosus. The other larvae from Melbourne Harbour which 
Gurney described at stage 1, 2 and 3 larvae, are second, fourth and fifth stage zoea 
larvae respectively, and probably belong to P. australiensis (Miers) which is re¬ 
corded from South and East Australia (Hale, 1927). These Australian larvae 
differ only very slightly from those of P. spinosus. 

The zoea larvae of P. spinosus make the relationship of the Porcellanidae and 
the Galatheidae even closer than was previously thought. Their long rostrum 
with its ventral and lateral setae, and their long posterior carapace spines with 
ventral setae make these zoeas unmistakably porcellanid. However, if these spines 
were reduced to galatheid proportions the larvae would be difficult to distinguish 
from those of the Galatheidae. 

In all previously described porcellanid larvae the number of essential zoeal 
stages is reduced to three, and in some cases two, but there are usually one or more 
sub-stages which may be by-passed (Lebour, 1943). Hence the number of essen¬ 
tial zoeal stages in the Porcellanidae is usually reduced from the five stages found 
in most of the Galatheidae and in Petrocheles. Since Glaessner (1960) considers 
the Porcellanidae to have descended from the Galatheidae, the possession of five 
stages by Petrocheles may therefore be regarded as a galatheid feature. 

Gurney (1924) considers the presence of a post-orbital carapace spine in zoea 
larvae as a most exceptional feature in the Anomura, and such a spine is found 
only in the zoea larvae of Petrocheles. 

With regard to the appendages, the zoea larvae of P. spinosus differ in several 
respects from those of Porcellanidae previously described. The first antenna is of the 
form usually found among both Porcellanidae and Galatheidae. The second 
antenna with its well developed scale (exopodite) with marginal plumose setae in 
all zoeal stages, has a strong resemblance to that of the Galatheidae. In the larvae 
of other porcellanid genera, this scale is reduced to a spine, and is even more 
reduced than the antennal scale of brachyuran larvae. Thus the antennal scale of 
Petrocheles appears to be more primitive than that of porcellanid larvae previously 
described. 

The maxillae and maxillipeds follow the usual form found among the Porcel¬ 
lanidae and Galatheidae. The endopodite of the first maxilliped has four seg¬ 
ments as in known larvae of the genus Porcellana. However, the third maxilliped 
is rather more developed than in equivalent larval stages of Petrolisthes and 
Porcellana , as there is a functional exopodite in the second zoeal stage. Among the 
remainder of the Galatheidae this is not usually functional until the third or fourth 
zoeal stage. The endopodite of the third maxilliped has migrated up the basi- 
podite so that it arises from near its base. This shifting of the endopodite is a 
feature characteristic of the Anomura, and is also found in Upogehia and Stenopus 
(Gurney, 1924). The position of the endopodite of the first two maxillipeds, how¬ 
ever, shows a condition normal for all decapod larvae. 

The abdomen of Petrocheles is unique among the larvae of Porcellanidae. 
As in the Galatheidae, the zoeae of Petrocheles have five abdominal segments in 
the first and second stages, and the sixth abdominal segment separates from the 
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telson in the third zoeal stage. This separation of the sixth abdominal segment, 
and also the appearance of uropods in the third zoea is typical of Munida and 
Galathea, but quite unlike all previously described porcellanid larvae. In known 
porcellanid larvae there are five abdominal segments in all zoeal stages, and the 
sixth segment is not separate from the telson. Also the telson of these is spatuli- 
form and there are no uropods. 

The shape of the larval telson in Petrocheles is rather like that of Munida., 
However, the second telson setae are much larger than is usual in the larvae of 
Anomura and Thalassinidea. Gurney (1924) records that in his “stage 3” (stage 
5) zoea, the second pair of telson setae had been completely lost. However, in 
Petrocheles spinosus this pair of setae is very stout in the fifth zoea, and quite 
as well developed as the remainder of the telson setae except the very large fourth 
pair. As Gurney’s conclusion was based on one damaged specimen only, this 
author suspects that the second setae had been knocked off in Gurney’s specimen. 

A further point of interest is that pleopods are absent in all zoeal stages of 
Petrocheles. Gurney (1924) has pointed out that the zoea larvae of these species 
now known as P. spinosus and P. australiensis? are the only known decapods in 
which pleopods are entirely suppressed in zoea larval life. It is even more sur¬ 
prising to find that there is no sign of pleopods, or even pleopod buds in the mega¬ 
lopa. Adults of P. spinosus have three pairs of pleopods, and it must be assumed 
therefore, that these appear in the early post-megalopal stages, since they are 
essential structures for fertilization and egg attachment. 

All the essential characters used in the classification of the adult are seen in 
the megalopa larva. Although the megalopa is unmistakably porcellanid in nature, 
there are, as in the zoea larvae, a number of structures with strong galatheid affini¬ 
ties. The shape and lateral spinulation of the rostrum is intermediate between that 
of Galathea , and the remainder of the Porcellanidae in which the rostrum is usually 
rounded and very much reduced. 

The first pereiopods (chelipeds) of Petrocheles spinosus are long and slender 
both in the megalopa larva and the adult, and the hand is not greatly flattened 
or as broad as in the remainder of the Porcellanidae. However the chelipeds are 
not as long or as slender as in the Galatheidae, but are intermediate between these 
and the remainder of the Porcellanidae. The great reduction of the fifth pereio¬ 
pods is typical of all the Galatheidea. 

Hence both the zoea and megalopa larvae of Petrocheles spinosus are obviously 
porcellanid in many of their characters, and on the other hand they possess many 
galatheid features not found in hitherto described porcellanid larvae. However, 
in such features as the presence of zoeal post-orbital carapace spines, a functional 
exopodite on the third maxilliped of the stage 2 zoea, the abnormal lack of reduc¬ 
tion of the second zoeal telson setae, and the absence of pleopod buds in the 
zoea and megalopa larvae, these larvae are strangely specialised. There are also 
characters in the adult which show Petrocheles to be intermediate between the 
Galatheidae and the remainder of the Porcellanidae, especially in the form of 
the rostrum and chelipeds which differ little from those of the megalopa. 

Since Glaessner (1960) considers the Porcellanidae to have descended from the 
Galatheidae, Petrocheles seems closer to this galatheid ancestry than are the re¬ 
minder of the Porcellanidae. Although adult characters distinguishing Petrocheles 
from Petrolisthes are by no means clear in the present classification (Thomson, 
1898; Bennett, 1932) larval evidence suggests that Petrocheles could be given full 
generic status. 
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On the other hand larval characters of Petrolisthes novaezelandiae and of 
P. elongatus (Wear, 1964a, 1964b) are comparable with those of the genus 

Porcellana given by Lebour (1943). Larvae of both these genera are clearly 
distinct from those of Petrocheles. 

The present paper and previous publications on New Zealand porcellanid 

larvae (Wear, 1964a; 1964b) support Gurney’s view (1924) that the significance 

of larval features in determining a natural classification, in many groups of 

Crustacea, are more far-reaching than some of the adult characters on which 
the present systematics is based. 

LARVAE OF THE NEW ZEALAND PORCELLANIDAE 

The New Zealand Porcellanidae comprise four recorded species. These are 
Petrocheles spinosus Miers, 1876, Petrolisthes novaezelandiae Filhol, 1885, P. elon¬ 
gatus (Milne Edwards, 1837) and Porcellana rupicola Stimpson. Bennett (1932) 
describes the adults and gives a full synonymy of the first three of these four species. 
One adult specimen of Porcellana rupicola, which according to Stimpson (1907) 
is actually a Petrolisthes , was recorded from Lyall Bay, Wellington, by T. W. 
Kirk (1878). This species has not been since recorded from New Zealand, and 
no larvae of this fourth species were found in plankton samples from the Welling¬ 
ton area. The author therefore supports the suggestion of Bennett (1930) that 
P. rupicola be omitted from the New Zealand Porcellanidae until its presence is 
confirmed. 

With the zoea and megalopa larval stages of the admitted New Zealand 
Porcellanidae now described in detail in the present publication and in previous 
papers (Wear, 1964a, 1964b) the following keys are given for the separation of 
the zoea and megalopa larvae of the three species. 

A Key to the Zoea Larvae of the New Zealand Porcellanidae 

1 (12) Rostrum less than twice the length of posterior cara¬ 

pace spines; posterior carapace spines with dorsal 
setae in stages 1 and 2; carapace with one pair of 
post-orbital spines; exopodite of 2nd antennae with 
5 long plumose setae; endopodite and exopodite of 
2nd antennae each with small basal spine; 1st maxilli- 
peds with 4-segmented endopodite; 3rd, 4th and 5th 
zoea larvae with 6 abdominal segments and uropods, 
but without pleopod buds; telson sub-spatuliform 
with a broad central cleft, otherwise rectangular; 2nd 
telson setae well developed and 4th setae much 
longer than remainder; abdominal segments with¬ 
out chromatophores; telson with a very large pair 

of intense red chromatophores .. . . Petrocheles spinosus 

2 (1) Rostrum about twice or three times the length of 

posterior carapace spines; posterior carapace spines 
without dorsal setae; carapace without post-orbital 
spines; exopodite of 2nd antennae with 2 or three 
fine hairs; endopodite and exopodite of 2nd antennae 
without basal spines; 1st maxillipeds with 5-seg- 
mented endopodite; all zoeal stages with 5 abdominal 
segments, without uropods, and late larvae with pleo¬ 
pod buds; telson spatuliform with a central promin¬ 
ence; 2nd telson setae reduced and hair-like, and 4th 
setae no longer than 3rd, 5th, 6th or 7th setae; 
abdominal segments with orange or red chromato¬ 
phores; telson with faint orange or red chromato¬ 
phores. 
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3 (4) Rostrum about three times longer than posterior 

carapace spines; rostrum with dorsal setae; posterior 
carapace spines with from 3 to 6 curved ventral setae 
at their base only; exopodite of 2nd antennae with 2 
distal hairs; exopodite of 3rd maxillipeds without 
natatory setae in stage 2; abdominal segments with 
posterior dorsal margins smooth; 4th and 5th ab¬ 
dominal segments each with pair of dorsal hairs; 

3 pairs of pleopod buds; telson without anal spine 

but with 6 pairs of posterior dorsal hairs; telson with 
7th pair of posterior setae outside central prominence 
in stage 1, and 8th setae on central prominence in 
stage 2; 3rd (stage 1) and 3rd and 4th (stage 2) 
telson setae with distal hooklets; 5th abdominal seg¬ 
ment without chromatophores . — — — 

4 (3) Rostrum about twice the length of posterior cara¬ 

pace spines; rostrum without dorsal setae; posterior 
carapace spines with from 20 to 24 curved ventral 
setae for their entire length; exopodite of 2nd 
antennae with 3 distal hairs; exopodite of 3rd 
maxillipeds with natatory setae in stage ?; abdominal 
segments with posterior dorsal margins denticulate; 
4th and 5th abdominal segments without dorsal hairs; 

4 pairs of pleopod buds; telson with ventral anal 
spine but without posterior dorsal hairs; telson with 
7th pair of posterior setae on the central prominence 
in stage 1, and 8th shorter pair of setae also on central 
prominence in stage 2; 3rd, 4th, 5th, 6th and 7th 
telson setae with distal hooklets; 5th abdominal seg¬ 
ment with red and orange chromatophores .— 

A Key to the Megalopa Larvae of the New 

1 (2) Rostrum prominent and broadly rounded with about 

12 strong marginal spines; sides of carapace freely 
spinose; orbital notch deep; chelipeds long, slender, 
and not greatly flattened, with hand about 4 times 
longer than broad; carpus of chelipeds with 6 
prominent spines; propod of chelipeds with many 
plumose setae along outer margins; four anterior pairs 
of pereiopods freely spinose; abdomen without pleo- 

2 (1) Rostrum small and ill-defined, finely denticulate or 

with only 4 anterior spines; sides of carapace with 
only 1 or 2 strong spines, otherwise finely denticulate 
or granular and without spines; orbital notch shallow 
and ill defined; chelipeds short, broad, and flattened 
with hand less than three times longer than broad; 
carpus of chelipeds with 2 or 3 prominent spines; 
propod of chelipeds without plumose setae; four 
anterior pairs of pereiopods with few spines; abdomen 
with 3 or 4 pairs of pieopods. 

3 (4) Rostrum depressed between two broad lateral lobes, 

and with 4 short anterior spines; sides of carapace 
with a prominent pair of post-orbital spines and a 
paired lateral spine in cardiac region; eye-stalks do 
not protrude beyond margin of carapace, and have 
a small anterior distal spine; outer ramus of 1st 
antennae 10-segmented; anterior margin of carpus of 
chelipeds with 6 small spines, including the distal 
corner; hand twice as long as broad, with a dorsal 
row of spines extending from its base to base of mov¬ 
able finger; 3 pairs, of pieopods; telson usually 
divided into plates; red chromatophores at base of 
post-orbital carapace spines, in first 4 abdominal seg¬ 
ments and in telson _ _ — — — 


Petrolisthes novaezelandiae 


Petrolisthes elongatus 
Zealand Porgellanidae 


Petrocheles spinosus 


Petrolisthes novaezelandiae 
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4 (3) Rostrum not depressed, anterior margin finely den¬ 
ticulate; sides of carapace granular and without 
spines; eye-stalks protrude beyond margin of cara¬ 
pace, but are without spines; outer ramus of 1st 
antennae 6-segmented; anterior margins of carpus of 
chelipeds hairy, but without spines; hand about three 
times as long as broad, and without prominent spines; 

4 pairs of pleopods; tel$on not divided into plates; 
red chromatophores on rostrum, in first 5 abdominal 

segments, and in telson .. . . Petrolisthes elongatus 


Summary 

1. Five zoea larval stages in the planktonic life history of Petrocheles spinosus have 
been recognised. Early stage zoea larvae appear in Wellington Harbour plankton 
samples in late July, and by September all five stages are found. These larvae 
persist in the plankton until late summer (January), but are rare at all times. 
No megalopa larvae were found in the plankton, but one was reared in the 
laboratory from a stage five zoea. 

2. Zoea larvae of Petrocheles were first recorded from Melbourne Harbour, 
Australia, and from Spirits Bay, near North Gape, New Zealand, by Gurney 
(1924). 

3. Porcellanid features of the zoea larvae are shown in the extremely long ros¬ 
trum and posterior carapace spines only. 

4. Galatheid features of the zoea larvae are the presence of five essential zoeal 
stages, a well developed antennal scale, six abdominal segments and uropods 
in stages three, four and five, and a rectangular telson with a deep cleft in 
the posterior midline. 

5. Unusual or specialised features of the zoea larvae are the presence of a 
paired post-orbital carapace spine, a functional exopodite on the third 
maxilliped of the stage two zoea, the abnormal lack of reduction of the 
second telson setae, and the absence of pleopod buds in all zoeal stages. 

6 . The megalopa larva is essentially porcellanid in nature, but has galatheid 
affinities in the shape and spinulation of the rostrum, and in its long slender 
chelipeds which are not greatly flattened. The megalopa larva is without 
pleopods, and this is unique in the Decapoda. 

7. The many galatheid features of these larvae narrow the gap between the 
Porcellanidae and the Galatheidae. Glaessner (1960) considers the Porcel- 
lanidae to have descended from the Galatheidae, and it would appear that 
Petrocheles is closer to this galatheid ancestry than are other genera in the 
Porcellanidae. 

8 . Petrocheles was founded by Miers as a sub-genus of the genus Petrolisthes, 
and this status was retained by Ortmann (1898) and Stimpson (1907). 
Although adult characters distinguishing Petrocheles from Petrolisthes are 
by no means clear in the present classification (Thomson, 1898; Bennett, 
1932) larval evidence suggests that Petrocheles could be given full generic 
status. 

9. The present paper and previous publications on New Zealand porcellanid 
larvae (Wear, 1964a; 1964b) support Gurney’s view (1924) that the signific¬ 
ance of larval features in determining a natural classification, in many groups 
of Crustacea, are more far-reaching than some of the adult characters on 
which the present systematics is based. 

10. Keys for the separation of the zoea and megalopa larvae of the New Zealand 
Porcellanidae are given. 
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